Theoretical models suggest that both HIV knowledge and HIV risk perception inform rational decision making and, thus, predict safer sex motivation and behavior. However, the amount of variance explained by knowledge and risk perception is typically small. In this cross-sectional study, we investigated whether the predictive power of HIV knowledge and HIV risk perception on safer sex motivation is affected by trait anger. We hypothesized that anger may disrupt rational decision making, distorting the effects of both HIV knowledge and risk perception on safer sex intentions. Data from 232 low-income, urban women at risk for HIV infection were used to test a path model with past sexual risk behavior, HIV knowledge, and HIV risk perception as predictors of safer sex intentions. Moderator effects of anger on safer sex intentions were tested by simultaneous group comparisons between high-anger and low-anger women (median split). The theoretically expected "rational pattern" was found among low-anger women only, including (a) a positive effect of knowledge on safer sex intentions, and (b) buffer (inhibitor) effects of HIV knowledge and HIV risk perception on the negative path leading from past risk behavior to safer sex intentions. Among high-anger women, an "irrational pattern" emerged, with no effects of HIV knowledge and negative effects of both past risk behavior and HIV risk perception on safer sex intentions. In sum, the results suggest that rational knowledge-and risk-based decisions regarding safer sex may be limited to low-anger women.
the Theory of Planned Behavior (TPB, Ajzen, 1991) , and its precursor, the Theory of Reasoned Action (Fishbein and Ajzen, 1975) . Despite this success, models of health behavior leave much variance unexplained. It is likely that further previously neglected factors moderate the rational processes that are assumed to explain self-protective action.
One shortcoming in models of health behavior may be the disregard of negative emotions as a potential source of apparently irrational actions (Kalichman and Weinhardt, 2001 ). Focusing on rational decision making, such models help to explain why people adopt health behaviors, but they often fail to explain why people engage in self-defeating risk behavior (Cho et al., 1999) . In these theories, negative emotions are considered only as anticipated consequences (costs) of behavior in a cognitive evaluation process, in which costs are weighed against the benefits (e.g., Ajzen, 1991; Bagozzi, 1992; Becker, 1974; Fisher and Fisher, 1996) .
Recently, negative emotions, such as anger, have been suspected to establish barriers to safer sex behavior beyond rational decision making. Research testing the effects of negative affective states on sexual risk behavior has provided mixed results. In a recent meta-analysis, integrating 23 different studies and 34 samples, Crepaz and Marks (2001) concluded that there is little evidence for a reliable connection between negative affective states and sexual risk behavior. The average effect size found for anger did not exceedr = 0.10. Heterogeneity was strong with correlations ranging from −0.41 to 0.55. However, these results should be interpreted with caution. In a critique of Crepaz and Marks' meta-analysis, Kalichman and Weinhardt (2001) summarized some of the shortcomings of the studies, pointing, for example, to the limitations of cross-sectional results linking measures of negative affect to retrospective reports of sexual risk behavior. Further, rather than showing direct effects on behavior, negative affect may interact with other factors in influencing risk behavior. For example, the effects of anger may be limited to specifically stressed populations (Kalichman, 1999; Kalichman et al., 1997; Kelly et al., 1993; Nyamathi et al., 1993) . In sum, it would be premature to accept the results of Crepaz and Marks' meta-analysis as conclusive.
In light of these considerations, we investigated the role of anger in sexual risk taking and safer sex motivation. On the basis of an existing data set assessing sexual risk behavior among low-income urban women, we addressed an important but understudied topic, namely, moderator effects of anger on safer sex intentions. Previous research indicates that induced negative mood might affect the relationship between social-cognitive predictors and intentions to use condoms (Armitage et al., 1999) . Accordingly, we hypothesized that anger would interfere with rational decision making and disrupt the link between rational insight and safer sex motivation.
Testing moderator effects of anger on safer sex motivation required the definition of "rational" and "irrational" patterns in the relationships between theoretical predictors and safer sex intentions. Therefore, in the following section, we discuss briefly theoretical predictor variables that are most likely to indicate irrational tendencies and, thus, appear most promising in testing moderator effects of anger.
INDICATORS OF IRRATIONAL DECISION MAKING: THE ROLE OF KNOWLEDGE AND PERCEIVED RISK
Various theoretical models suggest that healthrelated cognitions involving HIV knowledge and/or HIV risk perception are needed to inform rational decision making and self-protective action. Among them are the Health Belief Model (Becker, 1974) , the Information-Motivation-Behavioral skills model Fisher, 1992, 1996) , the AIDS Risk Reduction Model (Catania et al., 1994) , the Precaution Adoption Process Model (Weinstein, 1988) , Protection Motivation Theory (Rogers and Prentice-Dunn, 1997) , and the Health Action Process Approach (Schwarzer, 2002) . These models imply that rational decision making, based on information and/or risk awareness, is a key to the adoption of health behavior. However, studies on HIV risk behavior indicate that both HIV knowledge and HIV risk perception lack predictive power, specifically compared to social-cognitive predictors of behavior such as outlined in the TPB (Ajzen, 1991) . These results raise questions regarding the role of these health-related cognitions and, more generally, rational information processing in the prediction of safer sex.
Among the various models of health behaviors, only Weinstein's Precaution Adoption Process Model (Weinstein, 1988) takes irrational tendencies as potential barriers against self-protective behavior into account. According to this model, information, experience, or knowledge about potential risks is necessary to increase risk awareness and perceived threat. However, knowledge about the risks does not suffice. Health threats must be perceived as personally relevant in order to motivate precautionary behavior. Accordingly, HIV-related knowledge should be a distal, and risk perception a proximal, predictor of safer sex intentions. In Weinstein's model, irrational thinking may emerge in the form of an optimistic bias, which manifests in the belief that health risks may apply to other people but not to oneself. That is, if risk perception is averted by an optimistic bias, knowledge about risks may not translate into safer sex intentions.
Although the optimistic bias describes only one potential mechanism of apparently irrational behavior, its role in Weinstein's model may point to a general "weakness" of both knowledge and risk perception in the prediction of safer sex intentions. That is, the impact of knowledge and risk perceptions on intentions and health behavior may be prone to disruptions by irrational thinking. This might explain why HIV knowledge and risk perception are less successful in predicting condom use and safer sex intentions than more general predictors of behavior such as attitudes, perceived social norms, and perceived behavioral control, as outlined in the TPB (Ajzen, 1991) . Several recent meta-analysis provide evidence for the different predictive power displayed by variables of the TPB compared to health-related cognitions including HIV knowledge and risk perception. In a meta-analysis focusing on predictors of the TPB, Albarracin et al. (2001) reported strong effect sizes for attitudes, social norm, and perceived behavioral control on safer sex intentions (r = 0.58, 0.39., and 0.45, respectively) and future behavior (r = 0.38, 0.25, and 0.25, respectively). Similarly, in a metaanalysis on predictors of safer sex intention, Sheeran and Taylor (1999) reported effect sizes of r = 0.45 for attitudes, 0.42 for subjective norms, and 0.35 for self-efficacy beliefs, but found only weak to moderate effect sizes of 0.21 for HIV knowledge and 0.14 for indicators of perceived risk. The same patterns emerged in yet another meta-analysis of on predictors of condom use. For TPB variables, effect sizes (weighted average correlations) varied between 0.25 and 0.32, whereas the effect sizes of HIV knowledge and risk perception approached 0.
One problem in interpreting this pattern of results is the overwhelming number of cross-sectional investigations that do not focus on behavior change but just on the prediction of behavior, often assessed in retrospect (Albarracin et al., 2001; Sheeran and Taylor, 1999) . The strong effect sizes reported for attitudes, norms, and perceived behavior control can be assumed to reflect, in part, the impact of past behavior and habits; they are likely to fit into an apparently rational correlational pattern that, in fact, links past behavior and habits with intentions and future behavior (see, for example, Albarracin et al., 2001) . The same cannot be assumed for knowledge and risk perception, which are common predictors in HIV risk reduction models. Within these models, knowledge and risk perception work as "catalysts" in the adoption of safer sex. Although both knowledge and risk perception may be, in part, a result of past engagement in sexual risk behavior, theoretical models still assume that they will correlate positively with safer sex intentions, and negatively with future risk behavior. However, in nonexperimental, correlational investigations, it seems unlikely that these presumed "catalyst" effects of knowledge and risk perceptions on behavior change can be observed.
In sum, both knowledge and risk perception have been outlined in the literature as important factors in a rational decision-making process that involves the adoption of typically nonhedonistic, rational, health-promoting behavior. Both may be affected by past risk behavior but, in contrast to social-cognitive predictors as outlined in the TPB, their effects are more difficult to predict. They are likely to induce cognitive dissonance and, potentially, behavior change, and they are less likely to predict the perseverance of past behavioral tendencies in high-risk individuals.
Further, the effects of HIV knowledge and risk perception are presumed to be a result of rational insight in one's risks (Weinstein, 1988) . Thus, they are most likely to be distorted by irrational tendencies caused by negative emotions, such as anger. Rational insight and risk awareness may support safer sex intentions only among low-anger women but may fail to enhance safer sex motivation among high-anger women.
THE PRESENT STUDY
The present study sought to (a) examine the effects of anger on sexual risk taking and safer sex intentions, and (b) test moderator effects of anger on the relationship between past behavior, HIV risk awareness, HIV knowledge, and safer sex intentions. With regard to the moderator effects of anger, we hypothesized that low-anger individuals would be more likely than high-anger individuals to display a rational pattern. A rational pattern would be indicated by (a) a positive correlation between knowledge and safer sex intentions, (b) a positive correlation between past risk behavior and current risk awareness, and (c) an "inhibitor" effect of risk awareness and HIV knowledge on the typically negative correlation between past risk behavior and safer sex intentions. Further, we hypothesized that low-anger individuals would be more inclined to take objective risks into account when evaluating their personal risks. However, the primary criteria for the identification of rational and irrational patterns were the effects of both HIV knowledge and HIV risk perception on safer sex intentions.
METHOD

Research Setting and Participants
The sample consisted of women who were screened for a randomized HIV prevention trial (Carey et al., 2000) .Inclusion criteria for the present analyses included sexual activity status (any vaginal intercourse during the past 3 months), age (between 16 and 45 years), relationship status (single or divorced), and childbearing status (not pregnant and no births in the past 6 months).
Participants' (n = 232) mean age was 30 years (range 16-50, SD = 7.6); 88% were African American, 7% European American, and 5% of other ethnic origin. The average income level was low, with 95% reporting a monthly income lower than $1,200. Most of the women had at least one child (82%). The mean level of education was 11.6 years (range 6-17, SD = 1.6). The women were either single (90%) or divorced (10%). Most women (78%) had been tested for HIV, and 2 (1%) reported being HIV positive (see Table I )
Measures
Participants completed a self-administered survey that measured demographics, personal predispositions (anger, perceived stress, partner dependency), HIV knowledge, safer sex intentions, and sexual risk behavior. To protect participant privacy and promote candid self-reporting, assessments were anonymous (traceable only by a personally generated identification code).
Anger
Anger was assessed with the 10-item state scale of the State-Trait Anger Expression Inventory (STAXI; Spielberger, 1996) . The STAXI, a widely used and well-validated instrument, measured the intensity of angry feelings during the past 2 weeks.The STAXI is assessing state and trait anger as well as anger expression. Data from normative samples indicate an excellent internal consistency of 0.93 (Spielberger, 1996) . Typical items of the state anger scale are "I felt furious," "I felt like yelling at somebody," "I felt like hitting someone." Respondents rated their anger on a 4-point Likert scale from "never" (1) to "a lot of the time" (4). Cronbach's alpha was 0.96 in the present sample. 
HIV Knowledge
HIV knowledge was assessed with the brief 18-item HIV Knowledge Questionnaire (HIV-KQ-18; Carey and Schroder, 2002) . This instrument was derived from a longer version, the HIV-KQ (Carey et al., 1997b) .Reliability and validity studies of the HIV-KQ indicated high internal consistency (α = 0.91), and stability over 1-(r = 0.83), 2-(r = 0.91), and 12-week (r = 0.90) intervals (Carey et al., 1997b) , as well as construct validity in treatment outcome analyses, expert-nonexpert comparison studies, and associations with related knowledge measures. Internal consistency and stability of the derived 18-item version have been adequate, with α ranging from 0.75 to 0.89, and with stability coefficients between 0.76 and 0.94, over 3-and 6-month intervals in three different samples. The correlations with the original 45-item version ranged between r = 0.93 and r = 0.97. Items address the acquisition of HIV (e.g., "A woman can get HIV if she has sex with a man"), protective factors (e.g., "A person can NOT get HIV if he or she is taking antibiotics"), preventive behavior (e.g., "There is a female condom that can help decrease a woman's chance of getting HIV"), and myths that may affect behavior and partner choice (e.g., "People who have been infected with HIV quickly show serious signs of being infected"). A percent knowledge score was computed from the number of correct responses. Cronbach's alpha was 0.78 in the present sample.
Past Sexual Risk Behavior
Four measures were used to assess sexual risk behavior. First, using open-response formats, participants were asked to report retrospectively about the absolute frequencies of unprotected vaginal intercourse during the past 3 months; this time frame was used to optimize (a) the opportunity for sexual behavior to occur and (b) reliable assessment of interindividual differences in sexual risk behavior. Second, participants were asked about the number of male sexual partners during the past 3 months. Third, participants were asked to report about the absolute frequencies of alcohol and drug use preceding sexual intercourse with two items, which were summed as an overall indicator of substance use before sex. Fourth, five items reflecting nonredundant indicators of HIV risk were used; these items referred to injection drug use of sexual partner(s), intercourse with bisexual or gay partners, the number of sexually transmitted diseases, the frequency of sex trading, and the frequency of the regular partner's sexual intercourse with other partners. All five items were dichotomized to indicate presence or absence of the respective risk factor, and then summed to indicate the number of risk factors accumulated during the past year (range = 0 to 5).
Risk Perception
HIV risk perception was assessed with two items referring to one's personal risk to acquire the HIV. The items were "Based on your sexual behavior over the past year, how much do you think you are at risk for getting the AIDS virus?" "What is the chance that you will some day get AIDS?" Both items were presented with a 6-point response scale ranging from "no risk at all" (1) to "extremely at risk" (6). The average of both items was taken as indicator of overall perceived HIV risk.
Safer Sex Intention
A 7-item scale assessed readiness for safer sex using "I will" statements (e.g., "I will use a condom," "I will do only safe sex behaviors"). Responses were assessed with 8-point scales ranging from "definitely will not do" (1) to "definitely will do" (8). The scale had been used previous research (Carey et al., 1997a) , showing high internal consistency. Cronbach's alpha was 0.90 in the present sample.
Data Preparation
Because of skewness of the behavioral count data, computing Pearson correlations required data transformations to approximate a normal distribution. The frequency of unprotected vaginal intercourse and the frequency of drug and alcohol use before sex were transformed by log10 (x + 1). The number of male sexual partners was square-root transformed. The transformed scores were tested for extreme outliers, using z > 3.21 (p < 0.001) as criterion. The log-transformed variables required a single outlier reduction each.
For the path analysis on sexual risk behavior, the frequency of substance use before sex was recoded into a categorical scale. Both drug use and alcohol use before sex were dichotomized and summed, leading to a 3-category scale (0 = never, 1 = alcohol or drug use before sex, 2 = both alcohol and drug use before sex). This was done to test the effects of single and multiple substance use on sexual risk behavior with an indicator that did not yield a frequency measure of sexual risk behavior itself. Similarly, the number of male partners was recoded into a 3-category scale (1 = monogamous during the past 3 months, 2 = had two partners, or 3 = more than two partners). Again, the rationale behind this transformation was to derive a predictor of non-monogamy that did not itself already yield a frequency measure of intercourse.
Data Analyses
Analyses were performed with SPSS 12.0, Stata TM Version 8, and LISREL 8.50. Pearson product-moment correlations were calculated, using normalized scores of skewed behavioral measures. Regression analyses were performed in order to test the effects of anger, controlling for perceived stress and partner dependency. Linear regressions were applied to normally distributed variables only; negative binomial regressions were applied to the untreated skewed behavioral outcomes, requesting robust estimates.
Model testing usually requires the application of structural equation modeling techniques. In order to test moderator effects of anger on the relationships between the social-cognitive predictors and safer sex intentions, dividing the sample into highand low-anger women provided the most feasible approach (the alternative would require the inclusion of interaction terms, i.e., between anger and each of the cognitive predictors in the model, which would increase the likelihood of multicollinearity). For the path analyses, women were divided into two groups, based on a median split of the STAXI. Matrices of polychoric and polyserial correlations were prepared by PRELIS2, separately for high-anger and low-anger women, using normalized scores of the skewed behavioral measures. Path analyses were performed with maximum likelihood estimates.
First, a starting model was specified for the whole sample. In order to perform a stringent test on the role of HIV knowledge and risk perception, the development started with the specification of a mediator model, in which four indicators of past behavior (the frequency of unprotected intercourse, nonmonogamous sexual relationships, substance use before sex, and the number of additional risk factors) were used as predictors, HIV knowledge and risk perception were specified as mediators, and safer sex intention served as the criterion. In addition, HIV knowledge was expected to contribute to HIV risk perception (see Fig. 1 ). No a priori direct effects of past behavior on safer sex intentions were specified. Nonsignificant paths were removed and direct paths were freed if indicated to improve the fit to an acceptable level.
In a second step the model developed in the full sample was tested via simultaneous group comparisons, setting all parameters invariant. Subsequent simultaneous group comparisons tested for significant differences in single path coefficients; single structural paths were freed for separate estimation in the two groups, based on (a) theoretical relevance and (b) modification indices. Differences were determined as significant, using the χ 2 criterion. The difference in the χ 2 statistic of two nested models assumes again a χ 2 distribution, which can be tested for significance with df (i.e., the number of parameters that are fixed in the nested comparison model only). Finally, a liberal model was tested, freeing all structural (beta and gamma) paths for separate estimation in the two groups. The χ 2 of this model provided a lower limit to which the model improvement achieved with the theoretical model adjustments could be compared. Based on this most liberal model, a percentage improvement in fit due to the acceptance of the hypothesized group differences only was computed (i.e., [ χ 2 maximum − χ 2 hypotheses ]/ χ 2 maximum × 100). Consistent with the use of a priori hypotheses, the results are reported with one-sided significance levels.
RESULTS
Table II presents descriptive statistics and t-test
comparisons for high-and low-anger women as well as correlations between anger and the diverse indicators and predictors of sexual risk behavior. Anger was significantly related to unprotected intercourse during the past 3 months (r = 0.15, p < 0.05), alcohol and drug use before sex (r ≥ 0.31, p < 0.0001), the number of sexual partners during the past 3 months (r = 0.30, p < 0.0001), and the number of additional HIV risk factors (r = 0.31, p < 0.0001). Further, anger was positively related to HIV risk perception (r = 0.29, p < 0.0001), and negatively related to safer sex intentions (r = −0.21, p < 0.002). The results did not indicate a stronger optimistic bias among highanger women: They perceived themselves at higher risk than low-anger women and reported more risk behavior in the past, indicating an adequate evaluation of personal risk relative to the low-anger women.
Further linear and negative binomial regressions were used to test unique effects of anger on past risk behavior and safer sex intentions, controlling for HIV knowledge and risk perception (not tabled). The regression coefficients for anger were significant in all analyses predicting safer sex intentions and past sexual risk behavior (p < 0.05). Anger contributed most strongly to the prediction of substance use before sex, B = 0.066, SE = 0.017, t = 3.85, and p < 0.001. Subsequent analyses focused on moderator effects of anger on the relationships between past risk behaviors, knowledge, risk perceptions, and safer sex intentions. In a first step, a basic model was developed for the full sample, starting with the model outlined in Fig. 1 . The correlation matrix produced by PRELIS 2 for this analysis is shown in Table III . The results are shown in Fig. 2 . Two direct negative paths .50, df = 9, p = 0.88, root mean square error of approximation (RSMEA) = 0.00, root mean square residual (RMR) = 0.016, comparative fit index (CFI) = 1.00, goodness of fit (GFI) = 0.99, and an adjusted GFI (AGFI) = 0.98. In this model, past risk behaviors were positively related to both HIV knowledge and risk perception; unprotected intercourse and number of partners displayed negative effects on safer sex intentions, and risk perception had negative effects on safer sex intentions as well. The only positive (but weak) predictor of safer sex intentions was HIV knowledge with a standardized path of 0.14 (t = 2.20, p < 0.05).
This model was used as the starting point for simultaneous group comparisons between highand low-anger women. The correlation matrices produced by PRELIS-2 for this and all subsequent group comparisons are shown in Table IV Note. Lower diagonal: Low-anger group (anger = 0); upper diagonal: High-anger group (anger = 1).
In subsequent steps, single paths were set free for separate estimation in the two groups, guided by (a) the study hypotheses, and (b) the modification indices provided by LISREL8.3. First, the beta path leading from risk perception to intentions was set free for separate estimation. This led to a significant improvement in model fit with χ 2 = 14.96, df = 1, p < 0.0001. Second, the beta path leading from HIV knowledge on intentions was set free for separate estimation in the two groups. Again, a significant improvement in model fit was observed in comparison to the previous step with χ 2 = 3.11, df = 1, p < 0.05. Third, the path leading from number of sexual partners to risk perception was set free for separate estimation, leading to a significant improvement in fit of χ 2 = 4.37, df = 1, p < 0.025. No further hypotheses-relevant differences between the two groups were detected. The results of the model tests are summarized in Table V . The fit of the third model adjustment was satisfying with χ 2 = 36.21, df = 34, p = 0.37, RSMEA = 0.017, RMR = 0.059, CFI = 0.99, and GFI = 0.96 (see TMM-3 in Table V ). This model is displayed in Fig. 3 . focusing on the three significant path differences only. First, and most importantly, risk perception displayed negative effects on safer sex intention in the high-anger group only (β = −.33), but was nonsignificant in the low-anger group (β = .09). Second, HIV knowledge displayed positive effects on safer sex intentions in the low-anger group only (β = .27), but was nonsignificant in the high-anger group (β = .04). Finally, the number of sexual partners in the past 3 months affected risk perceptions in the low-anger group only (β = .35), but was nonsignificant among high-anger women (β = .14).
To determine the degree of improvement obtained by freeing these three paths only, a comparison model was tested in which all structural paths (gammas and betas) were set free for separate estimation between the groups. This model had a good fit Note. TMM: theoretical model modification; RMSEA: root mean square error of approximation; CFI: comparative fit index; RMR: root mean square residual; GFI: goodness of fit index; AGFI: adjusted goodness of fit index; %χ 2 : % contribution of the high-anger group to the χ 2 statistic; χ 2 : Chi-square difference to the final model in the low-anger group; df: degrees of freedom for χ 2 . Fig. 3 . Simultaneous group comparison between high-and low-anger women, highlighting the hypotheses-relevant paths set free for separate estimation in the two groups.
with χ 2 = 28.62, df = 27, p = 0.38, RSMEA = 0.012, RMR = 0.050, CFI = 1.00, and GFI = 0.93. However, compared to the model with three paths freed only, the improvement in fit was nonsignificant with χ 2 = 7.59 and df = 7. Further,the model provided a measure of χ 2 maximum that could be achieved by freeing all structural paths for separate estimation in comparison to the invariant model. Using this χ 2 maximum of 58.65 − 28.62 = 30.03, the percentage improvement obtained by freeing the three paths only (risk perception → intention, HIV knowledge → intention, no. of partners → risk perception) was determined as 75%.
A final model was developed, removing in each group the paths that were identified as nonsignificant. Further, two elements of the variance-covariance matrix of the four predictors ( ) were set free for separate estimation, as there were differences between the groups in the correlations between number of risk factors and substance use before sex, and between the number of risk factors and the number of partners. These modifications improved the fit without affecting the prior results (see Table V and Fig. 4) . The results of this model are shown in Fig. 4 . The path of number of partners on safer sex intentions was nonsignificant in the low-anger group and could be removed.
Overall, the results indicate that, in the highanger group, safer sex intentions were predicted directly or indirectly by past engagement in risk behavior only. In contrast, in the low-anger group, past risk behavior affected risk perception but displayed little effect on safer sex intentions. HIV risk knowledge appeared as the strongest predictor with positive effects on safer sex intentions. A single direct negative path from unprotected intercourse on intentions of −0.17 was counteracted by an indirect effect of unprotected intercourse, mediated by HIV knowledge, of 0.03. Thus, in the low-anger group, the total effect of past unprotected intercourse on intentions was only −0.14 (i.e., −0.17 + [0.11 × 0.27]). No further negative paths of past behavior on intentions were found within this group.
DISCUSSION
The purpose of the current study was to extend the predictive utility of social-cognitive models of HIV risk behavior, by testing the effects of anger on sexual risk behavior and its predictors, and by analyzing potential moderator effects of anger on safer sex intentions. In general, the role of negative emotion on risk behavior is not well understood, though many previous studies indicate an effect of negative mood, such as depression and anger, on risk behavior, such as binge eating, substance use, and drunk-driving (e.g., Smith, 1992; Stice et al., 2002) as well as health outcomes (e.g., Deffenbacher et al., 2003; Smith, 1992) . The extant literature on the link between anger and sexual risk behavior is both inconclusive (Crepaz and Marks, 2001) and insufficient regarding more subtle, populationlimited, and moderating effects of anger on safer sex behavior (Kalichman and Weinhardt, 2001 ).
Our research adds to the literature on the predictive utility of anger and is, to our knowledge, the first study investigating moderator effects of anger in the theory-based modeling of safer sex intentions. The results obtained with this sample of lowincome urban women at risk for HIV were informative. Bivariate correlations between anger and sexual risk behaviors suggest that high-anger women are more likely to engage in sex with multiple partners, unprotected intercourse, and substance use before sex. These results add to the literature on anger and sexual risk taking. Contrary to Crepaz and Marks (2001) who concluded that negative affect and sexual risk behavior are unrelated, we found that anger does correlate with more risky behavior. The coefficients exceed the average correlations reported by Crepaz and Marks, and support the conclusion that further research on the role of anger in sexual risk taking may lead to new insights in potential moderators of HIV risk behavior (Kalichman and Weinhardt, 2001) .
Of specific interest for this study were moderator effects of anger on the relationships between past risk behavior, HIV knowledge, HIV risk perceptions, and safer sex intentions, which have not been examined previously. A rational pattern, as outlined by models of health behavior change, was expected among low-anger women only. Moderator effects were tested by path analyses, based on a model with three assumptions: (a) past engagement in sexual risk behaviors has the tendency to persevere and display negative effects on safer sex intentions; (b) both HIV knowledge and risk perceptions are affected by prior engagement in risk behavior; and (c) rational information processing and rational decision making imply that both HIV knowledge and personal risk perception should eliminate or lessen the effects of past behavior on future-oriented safer sex intentions, and potentially display positive effects on intentions. The pattern outlined in (c) was tested for moderator effects of anger, with the expectation that it may apply to low-anger women only. Further, we tested the hypothesis that past risk behavior might affect risk perception primarily among low-anger women, but may be disrupted by an optimistic bias among high-anger women.
The results of the simultaneous group comparisons support the moderator hypothesis. A model fitting the sample as a whole was used, but setting all parameters to be invariant between the high-and low-anger groups did not fit the data. The results suggested freeing the two most important hypothesesrelevant paths leading from both HIV risk perceptions and HIV knowledge to safer sex intentions. The change in the path coefficient indicated a rational pattern among low-anger women only: Past behavior had strong effects on HIV risk perceptions, which seemed to block most of the effects of past engagement in risk behaviors on intentions. HIV knowledge was affected by past behavior as well, but displayed positive effects on intentions. In sum, past risk behavior displayed little effect on safer sex intentions, whereas knowledge improved safer sex motivation.
In contrast, in the high-anger group, an apparently irrational pattern appeared. Although past engagement in risk behavior was positively related to both risk perception and HIV knowledge, both risk knowledge and risk awareness did not prevent or lessen the negative effects of past risk behavior and habits on safer sex intentions. HIV knowledge was unrelated to intentions and risk perception was a strong negative predictor of intentions, findings contradicting theoretical models assuming that rational insight in one's risks should promote self-protection motivation (Fisher and Fisher, 1996; Rogers and Prentice-Dunn, 1997; Weinstein, 1988) .
Additional group comparisons provided further support for the expected rational pattern in the lowanger group and the irrational pattern hypothesized for the high-anger group. The missing path between number of partners and risk perception among highanger women suggests that they ignore or negate the fact that having sex with multiple partners increases their risk of HIV contraction. Instead, sex with multiple partners displayed a direct negative effect on safer sex intention. Assuming that high-anger women are as competent as low-anger women in evaluating objective risks, it seems likely that high-anger women who engage in high-risk behavior cope with cognitive dissonance by ignoring the risks involved in multiple sexual relationships. Among low-anger women, the opposite pattern appeared: Multiple partners in the past predicted risk perception but displayed neither direct nor indirect effects on safer sex intention, suggesting that risk perception successfully disrupted the tendency to continue with past risk behavior.
In sum, the results of the present study add to the current discussion of emotions in rational decision making and indicate that further research on moderator effects of anger is needed. Models of health behavior change rely heavily on rational insight and may not apply if rational thinking and self-management are undermined by negative emotions. To date, models of health behavior integrate emotions as part of the cost-benefit analysis only (see, for example, Bryan et al., 1997) . However, recent research and discussions indicate that behavior does not necessarily follow a rational pattern (Cho et al., 1999) and that negative emotions may have an impact beyond rational decision making (Kalichman and Weinhardt, 2001; Keltner, 2000, 2001) . Particularly interesting are results of Keltner (2000, 2001) indicating that anger (in contrast to fear) may elicit optimistic risk appraisals, thus reducing motivation to adopt health-protective behaviors (Weinstein, 1988; Weinstein and Klein, 1996) . The present study supports these findings, indicating that high-anger women tend to ignore past risk behavior in evaluating their risk of HIV infection.
The present study seems to have further important implications. First, as long as theoretical models do not include negative affect and other irrational tendencies, their success in guiding health behavior interventions will likely be attenuated. Interestingly, several recent HIV/AIDS intervention trials integrated an anger management intervention as a treatment-control condition (Hovell et al., 2001; St. Lawrence et al., 1999) , implying that anger management may have independent effects on HIV risk reduction that should be controlled in order to evaluate the unique effects of an HIV-focused approach.
Second, the present study points to problems in cross-sectional model-testing research that are rarely discussed in the literature, despite the common critique of cross-sectional designs. Cross-sectional studies predicting safer sex intentions or retrospectively assessed risk behavior may find correlational patterns that do not seem to make sense, such as a negative impact of risk perceptions on safer sex intentions, or zero-correlations between HIV knowledge and safer sex Sheeran and Taylor, 1999) . We do not want to imply that crosssectional data are useless in testing theoretical models. However, researchers should take into account that cross-sectional data may not provide correlational patterns exactly fitting the models developed for the prediction of behavior change. The impact of past behavior on the predictor measures is often overlooked, which appears particularly problematic if retrospectively assessed behavior is "predicted" by current knowledge, intentions, and risk perceptions. If models of health behavior change are tested in cross-sectional research, adaptations are necessary, taking into account that it is not behavior change that is predicted, but current behavioral tendencies and habits only.
Some limitations of the current study need to be mentioned. Our results may not generalize to other populations and health behaviors. The data set included women only, and the results may not be the same in an equivalent sample of high-risk men. Further, the study was not initially designed to test the effects of anger, limiting the sample, measures, and analytic design to the data that were available in this data set. The study focused on a limited number of cognitive predictors only (i.e., feelings, and intentions of single participants), excluding other important cognitions (such as self-efficacy beliefs), and neglecting social influence, partner interaction, as well as environmental, cultural, and societal factors that might explain additional variance in sexual risk behavior. Given the multiple determinants of sexual behaviors, individual factors such as anger can explain only a limited part of the variance. Research needs to identify other important determinants of risk behavior.
Despite these limitations, the results of this study may stimulate the discussion of the assumptions, strategies, and modifications of HIV-related model-testing research. Future studies should investigate more thoroughly the role of negative emotions as predictors and moderators of rational decision making and treatment responsiveness.
